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(54) HEAT TREATMENT APPARATUS 

(57)Abstract: i^p^ 
PROBLEM TO BE SOLVED: To provide a heat ,^i5l F3 

treatment apparatus for cooling a heated steel work by 
immersing it into oil in a quenching oil tank, wherein the 
vapor layer adhering to the surface of the steel work can 
be sufficiently separated and removed. 
SOLUTION: A quenching chamber 2 having a quenching 
oil tank 6 holding a cooling oil 8 and a steel work W1 
mounted on the elevator 7 of the quenching chamber 2 
are allowed to elevate by means of an elevator cylinder 
4 formed on the top of the quenching chamber 2. When 
the steel work W1 kept immersed into the oil 8 in the 
quenching oil tank 6 is elevated, vertical microvibrations 
are applied to the elevating cylinder 4 by means of an 
oscillator. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A thermal treatment equipment comprising: 

A hardening room which has the quenching oil tub which put in an oil coolant. 
An excitation apparatus which adds minute vibration of a lengthwise direction to said work 
ascending and descending means when descending and raising said steel-materiats work in the 
state where it was immersed in a work ascending and descending means which descends and 
raises a heated steel-materials work which was provided in a hardening room, and an oil in said 
quenching oil tub. 

[Claim 2] 

Pitch of said minute vibration of said excitation apparatus is 1-50 Hz and amplitude. The thermal 
treatment equipment according to claim 1 by which being referred to as 0.1-1 mm. 
[Claim 3] 

Add minute vibration of a lengthwise direction to said work ascending and descending means, and 
said steel-materials work Multiple-times repetition descent, The thermal treatment equipment 
according to claim 1 or 2 carrying out predetermined time continuation to backward [ in which it 
is made to make it go up and/or said steel-materials work went up from a fuel level in said 
quenching oil tub ], and adding said minute vibration to said work ascending and descending 
means. 
[Claim 4] 

Claim 1 being able to provide a stirring fan and a rectification duct which stir and cool an oil in a 
quenching oil tub after hardening of said steel-materials work was completed in said quenching 
oil tub and a steel-materials work had appeared in it out of said oil, the thermal treatment 
equipment according to claim 2 or 3. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the thermal treatment equipment which immerses the heated steel- 
materials work in the oil in the quenching oil tub of a hardening room, and is cooled. 
[Background of the Invention] 
[0002] 

When the heated steel-materials work is immersed in the oil in the quenching oit tub of a 
hardening room and it cools, There are a steam film stage, a boil stage, and a convection stage 
after being immersed in quenching oil, the steam film which adhered to the surface of the steel- 
materials work in the steam film stage remains, it becomes the cooling unevenness of a steel- 
materials work surface with this steam film, and generating modification of a steel-materials work 
and distortion is known well. As a thermal treatment equipment into which the steam film 
adhering to the surface of this steel-materials work is made to separate from a steel-materials 
work, For example, with the patent documents 1, the thermal treatment equipment which repeats 
the steel-materials work which immersed the steel-materials work in the state where it was 
immersed in the oil in a quenching oil tub two or more times, and displaces it up and down is 
indicated, and the thermal treatment equipment which vibrates and stirs the oil of a quenching oil 
tub by vibration and a stirring means is indicated with the patent documents 2 and the patent 
documents 3. 

[Patent documents 1] JP,2000-1 29339,A gazette 
[Patent documents 2] JP,2001-64722,A 
[Patent documents 3] JP,2003-28651 7,A 
[Description of the Invention] 
[Problem to be solved by the invention] 
[0003] 

. Repeat the steel-materials work which immersed the steel-materials work in the state where it 
was immersed in the oil in a quenching oil tub, in the thermal treatment equipment into which the 
steam film adhering to the surface of the steel-materials work of the conventional patent 
documents 1 is made to separate from a steel-materials work two or more times, and displace it 
up and down. The steam film by which it will be generated by the time it is immersed thoroughly, 
since a steel-materials work begins to immerse in an oil has adhered to the surface of a steel- 
materials work, and make it displaced up and down repeatedly two or more times, and in a chisel. 
A steam film could not be made to fully separate from a steel-materials work, but modification of 
the steel-materials work by these remains steam film and distortion were generated. Although it 
vibrates and the oil of a quenching oil tub is stirred by vibration and a stirring means in the 
patent documents 2 and the patent documents 3, Although the flow of the oil spread from 
vibration and a stirring means is effective in the steam film of the steei-materials work surface 
touched directly to some extent, vibration and steam film removal of the steel-materials work 
surface of the position which becomes a dead angle to a stirring means were not completed, and 
modification of the steel-materials work by these remains steam film and distortion were 
generated. 
[0004] 

In the thermal treatment equipment which SUBJECT of this invention immerses the heated 
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steel-materiais work which solved SUBJECT of the conventional technology mentioned above in 
the oil in a quenching oil tub, and is cooled, It is in providing the thermal treatment equipment 
which makes ail the steel-materials works that fully separated and removed the steam film 
adhering to the surface of a steel-materials work from the steel-materials work, and were 
carried in the tray or the basket cool in an oil on the same conditions. 
[Means for solving problem] 
[0005] 

For this reason, the hardening room which has the quenching oil tub which put in the oil coolant 
according to this invention, The work ascending and descending means which descends and 
raises the heated steel-materials work which was provided in the hardening room, When 
descending and raising said steel-materials work in the state where it was immersed in the oil in 
said quenching oil tub, SUBJECT of above-mentioned this invention was solved with the thermal 
treatment equipment having an excitation apparatus which adds minute vibration of a lengthwise 
direction to said work ascending and descending means. 
[Effect of the Invention] 
[0006] 

Since it has an excitation apparatus which adds minute vibration of a lengthwise direction to a 
work ascending and descending means when descending and raising a steel-materials work in the 
state where it was immersed in the oil in a quenching oil tub, in this invention, Also in [ in the 
steam film stage after a steel-materials work being immersed in the oil in a quenching oil tub, 
can remove a steam film from a steel-materials work, and ] a boil stage, It became what provides 
the thermal treatment equipment which makes all the steel-materials works that thin stirring of 
the oil was generated, and equalization of the oil temperature was attained, and fully separated 
and removed the steam film adhering to the surface of a steel-materials work from the steel- 
materials work, and were carried in the tray or the basket cool in an oil on the same conditions. 
[0007] 

Preferably, the pitch of said minute vibration of said excitation apparatus is 1-50 Hz and 
amplitude. It is good also as 0.1-1 mm. In pitch, 1 or amplitude. By less than 0.1, compared with 
the crevice between the connecting parts of a work ascending and descending means and an 
excitation apparatus, pitch or amplitude is small and an excitation apparatus has a possibility 
that a work ascending and descending means may not follow, Since equipment will become large 
too much if pitch exceeds 50 Hz or the amplitude of 1 mm, pitch is 1-50 Hz and amplitude. It 
limited to 0.1-1 mm. 

Add minute vibration of a lengthwise direction to said work ascending and descending means, and 
multiple-times-repetition-descend and it is made to raise said steel-materials work still more 
preferably, Dissociate, remove the steam film adhering to the surface of a steel-materials work 
from a steel-materials work, and more fully And/. Or as predetermined time continuation is 
carried out to backward [ in which the steel-materials work went up from the fuel level in a 
quenching oil tub ] and minute vibration is added to a work ascending and descending means, it 
may be made to shake the oil adhering to the surface of a steel-materials work off. 
[Best Mode of Carrying Out the Invention] 
[0008] 

With reference to Drawings, it explains about the best form for carrying out this invention. 
Drawing 1 (a) is a schematic block diagram of the thermal treatment equipment as a yne out 
type batch type furnace (form which carries in and takes out a work from the same entrance) of 
the best form for carrying out this invention, The outline sectional view which met the A-A line 
of drawing 1 (b) shows, and the important section outline sectional view which met the B~B line 
of (a) shows drawing 1 (b). Drawing 2 shows the driver system of the excitation apparatus which 
adds minute vibration of a lengthwise direction to the elevator rise-and^all cylinder 4 which is a 
work ascending and descending means of drawing 1 (a) in a hydraulic-circuit figure, Drawing 3 
shows each locus of various operation patterns which descends and raises the steel-materials 
work W1, adding minute vibration of a lengthwise direction to the elevator rise-and-fall cylinder 4 
of drawing 1 (a). 
[0009] 

As shown in drawing 1 (a), the thermal treatment equipment 1 of the best form for carrying out 
this invention, Steel-materials work W3 shown by the dotted line heated by the hardening room 2 
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which has the quenching oil tub 6 which put in the oil coolant 8 T the heat chamber 3 which heats 
with the heating apparatus which is not illustrated, and the heat chamber 3, ** and others, After 
being moved onto the elevator 7 shown as the solid line of the hardening room 2 by the 
transportation device which is not illustrated, the steel-materials work W1 carried in the elevator 
7 of the hardening room 2 is descended and raised in the elevator rise-and-fall cylinder 4 formed 
in the hardening room 2 upper parts. When descending and raising the steel-materials work W1 in 
the state where it was immersed in the oil 8 in the quenching oil tub 6, minute vibration of a 
lengthwise direction is added to the elevator rise-and-fall cylinder 4 by the excitation apparatus 
shown in dra wing 2 . 
[0010] 

As shown in drawing 1 (b), steel-materials work W2 hardening is completed to the quenching oil 
tub 6, and after the steel-materials work W2 has come out out of the oil 8, the stirring fan 10 
and the rectification duct 11 which rotate the oil 8 in the quenching oil tub 6 by the motor 9 
stirred and cooled are provided in it While the elevator rise-and-fall cylinder 4 operates, the 
stirring fan 10 is made into a halt condition, hardening ends him, and the steel-materials work W2 
is in the state which came out out of the oil 8, Stirring and cooling of are done until it rotates 
the stirring fan 10 by the motor 9 and reaches a predetermined temperature in the oil 8 by the 
heat exchanger which was provided in the quenching oil tub 6 and which is not illustrated, 
cooling, 
[0011] 

The driver system of the excitation apparatus made to generate minute vibration of a lengthwise 
direction in the elevator rise-and-fall cylinder 4 shown in draw ing 2, As shown in the hydraulic- 
circuit figure of drawing 2 , The position sensor 53 attached to the rod 52 of the elevator rise— 
and-fall cylinder 4 which is an excitation cylinder, The feedback position signal of the position 
sensor 53. The amplifier 56 for vertical excitation servo driving into which the feedback position 
signal of the amplifier 54 for servo driving and the amplifier 54 for servo driving to amplify is 
inputted, the function generator 55 for lengthwise direction excitation which orders it the pitch, 
amplitude, and differential pressure of the rod 52 of the elevator rise-andH r all cylinder 4 which is 
an excitation cylinder, The pitch, the amplitude, and the differential pressure command signal of 
the function generator 55 for lengthwise direction excitation are inputted into the above- 
mentioned amplifier 56 for vertical excitation servo driving, and contains the servo valve 57 for 
vertical excitation made to generate the pitch, amplitude, and differential pressure according to 
the command signal which orders it the pitch, amplitude, and differential pressure of the amplifier 
56 for vertical excitation servo driving. The servo valve 57 for vertical excitation is connected 
with the elevator rise-and-fall cylinder 4 which is the hydraulic pump 59 and excitation cylinder 
which are driven on the motor 58. Driver system equipment other than elevator rise-and-fall 
cylinder 4 which is an excitation cylinder is arranged at the position which adjoined the hardening 
room 2 and which is not illustrated. If the feedback position signal of the position sensor 53 
detects that the steel-materials work W1 in the elevator 7 supported by the elevator rise-and- 
fall cylinder 4 approached the fuel level 12 of the oil 8 in the quenching oil tub 6, The command 
signal which orders it the pitch, amplitude, and differential pressure which carried out bulldozing 
with the function generator 55 for lengthwise direction excitation is generated, and the servo 
valve 57 for vertical excitation makes the rod 52 of the elevator rise-and-fall cylinder 4 which is 
an excitation cylinder generate the pitch, amplitude, and differential pressure according to a 
command signal. The vertical vibration condition at this time has a preferred minute vibration 
whose pitch is 1-50 Hz and the amplitude of 0.1-1 mm. In pitch, 1 or amplitude. By less than 0.1, 
compared with the crevice between the connecting parts of the rod 52 of the elevator rise-and- 
fall cylinder 4, and the excitation cylinder 51, pitch or amplitude is small and an excitation 
apparatus has a possibility that a work ascending and descending means may not follow, It is 
because equipment will become large too much if pitch exceeds 50 Hz or the amplitude of 1 mm. 

[0012] 

Drawing 3 shows each locus of various operation patterns which adds minute vibration of a 
lengthwise direction to the rod 52 of the elevator rise-andH^II cylinder 4 which is a work 
ascending and descending means of drawing 1 (a), descends and raises the steel-materials work 
W1. The elevator 7 and the steel-materials work W1 which are shown as the solid line of drawing 
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1 drawin g 3 (a) from an original position, i.e., raised end position, It descends with a rapid 
traverse until it approaches the fuel level 1 2 of the oil 8 in the quenching oil tub 6, After a **** 
start descends to the lowering end position of the elevator 7 shown by the dotted line of drawing 
i, and the steel-materials work W2, adding lengthwise direction excitation to the rod 52 of the 
elevator rise-and-fall cylinder 4 which is an excitation cylinder about the pitch, amplitude, and 
differential pressure which carried out bulldozing beforehand. In lowering end position, the 
elevator 7 and the steel-materials work W2 are raised, adding lengthwise direction excitation by 
the timer which is not illustrated, after [ slight ] carrying out a time stop. The steel-materials 
work W2 bottom stops lengthwise direction excitation, and return is already made to be carried 
out in the position which went up to the fuel level 12 of the oil 8 to raised end position. 
[0013] 

Unlike drawing 3 (a), until after the steel-materials work W2 goes up from the fuel level 12 of the 
oil 8 in the quenching oil tub 6, drawing 3 (b) carries out predetermined time continuation, and 
adds minute vibration to the rod 52 of the elevator rise-and-fall cylinder 4, The oil adhering to 
the surface of a steel-materials work is shaken off, and the oil carried out out of the oil tank 6 is 
decreased. 

Drawing 3 (c) multiple-times-repetition-descends, and it is made to raise the pattern of Rawing 
3_(a), and it dissociates and it more fully removed the steam film adhering to the surface of a 
steel-materials work from the steel-materials work. 

Drawing 3 (d) puts the pattern of drawing 3 (b) on drawing 3 (c), and the pattern of drawing 3 (a) 
Multiple-times repetition descent, Predetermined time continuation is carried out to backward 
[ in which it is made to make it go up, and the steel-materials work W2 went up from the fuel 
level 12 of the oil 8 in the quenching oil tub 6 ], and minute vibration is added to the rod 52 of 
the elevator rise-and-fall cylinder 4. 
[Work example 1] 
[0014] 

Construction material SO420, module 2.0, 20 degrees of pressure angles, the number of teeth 
76, twist angle RH of 30 degrees, Pitch diameter The thermal treatment equipment 1 of this 
invention in which ten with 175.524 mm and a face width of 24 mm helical external gears are 
shown by drawing 1 was used, and the temperature was lowered to 850 **C after heat treatment 
which added carburizing treatment, and with the equipment of this invention, in the oil of oil- 
temperature 150 **G, it was immersed and hardened. When the amount of twist angular 
distortion of the helical external gear after hardening was measured by the method of this 
invention, they were the deformation of 10-25 micrometers, and dispersion. Without adding 
lengthwise direction excitation to the rod 52 of the elevator rise-and-fall cylinder 4, stirring ten 
helical external gears before hardening of the same specification using the stirring fan 10 who 
shows drawing 1 (bX and the rectification duct 11 Descent, When it hardened by the 
conventional method to raise and the amount of twist angular distortion of the helical external 
gear after hardening was measured, they were the deformation of 20-45 micrometers, and 
dispersion. Compared with what was hardened by the conventional method, deformation and 
dispersion carried out the abbreviation reduction by half of the amount of twist angular distortion 
of the helical external gear hardened with the equipment of this invention. 
[The effect of the best embodiment of this invention] 
[0015] 

Since it has an excitation apparatus which adds minute vibration of a lengthwise direction to a 
work ascending and descending means when descending and raising a steel-materials work in the 
state where it was immersed in the oil in a quenching oil tub, in the best embodiment of this 
invention, Also in [ in the steam film stage after a steel-materials work being immersed in the oil 
in a quenching oil tub, can remove a steam film from a steel-materials work, and ] a boil stage, It 
became what provides the thermal treatment equipment which makes all the steel -mate rials 
works that thin stirring of the oil was generated, the chilling effect was given to the oil, and 
equalization of the oil temperature was attained, and fully separated and removed the steam film 
adhering to the surface of a steel-materials work from the steel-materials work, and were 
carried in the tray or the basket cool in an oil on the same conditions. 
[0016] 

Preferably, the pitch of minute vibration of an excitation apparatus is 1-50 Hz and amplitude. It 
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is good also as 0.1-1 mm. In pitch, 1 or amplitude. By less than 0.1, compared with the crevice 
between the connecting parts of a work ascending and descending means and an excitation 
apparatus, pitch or amplitude is small and an excitation apparatus has a possibility that a work 
ascending and descending means may not follow, Since equipment will become large too much if 
pitch exceeds 50 Hz or the amplitude of 1 mm, pitch is 1-50 Hz and amplitude. It limited to 0.1-1 
mm. 

Add minute vibration of a lengthwise direction to the rod of an elevator rise-and-^all cylinder, 
and multiple-times-repetition-descend and it is made to raise a steel-materials work still more 
preferably, Carry out predetermined time continuation to backward [ in which dissociated, and 
more fully removed the steam film adhering to the surface of a steel-materials work from the 
steel-materials work, and/or the steel -mate rials work went up from the fuel level in a quenching 
oil tub 1 and minute vibration is added to a work ascending and descending means, It may be 
made to shake the oil adhering to the surface of a steel-materials work off. 
[0017] 

Although an example of a cylinder explained an elevator ascending and descending means in the 
best embodiment of this invention, Although elevator ascending and descending means may be 
electric drive means, such as a servo motor, and an example of a thermal treatment equipment 
as a yne out type batch type furnace explained in an embodiment It can be used for all the 
thermal treatment equipments which have a hardening room which has the quenching oil tub 
which put in an oil coolant, and a work ascending and descending means which descends and 
raises a heated steel-materials work which was provided in a hardening room. 
[Brief Description of the Drawings] 
[0018] 

[Drawing 1] (a) is a schematic block diagram of the thermal treatment equipment as a yne out 
type batch type furnace of the best form for carrying out this invention, and the outline sectional 
view which met the A-A line of draw in g 1 (b) shows it, and it shows drawing 1 (b) with the 
important section outline sectional view which met the B-B line of (a). 

[Drawing 2] A hydraulic-circuit figure shows the driver system of the excitation apparatus which 
adds minute vibration of a lengthwise direction to the elevator rise-and-fall cylinder 4 which is a 
work ascending and descending means of d rawi ng 1 (a). 

[Drawing 3] Each locus of various operation patterns which descends and raises the steel- 
materials work W1 is shown adding minute vibration of a lengthwise direction to the elevator 
rise-and-fall cylinder 4 of drawing 1 (a). 
[Explanations of letters or numerals] 
[0019] 

1: Thermal-treatment-equipment 2 : hardening room 

4: Elevator rise-and-fall cylinder (work ascending and descending means) 

6: Quenching oil tub 7 : elevator 

8: Oil coolant 10:stirring fan 11 : rectification duct 

W1 y W2, W3: Steel-materials work 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 




[Drawing 2] 
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*^tiri — ©*ffT??atf{cT?^aiS'&sj»«issfi«ai« , rs c fc fc <& s 0 
[ is je * p ifc a s fc a © ¥ is ] 

[ 0 0 0 5 ] 

c © fc tf> * f§ BJ5 fc <fc & fc ^ »9}fi*AnftjffiAn}S»*ttSiffiXnSi:, lAtilt 
IS ** 6 n fc to 5 ft fc IS «■ "7 - * * T » > ± » 5 •£ s y - * » P$ ¥ IS fc , M IB & A ft ft ffi 
ft © ft fc a « L fc « SI T? M IB m tt7 - * * A P$ , ± » 5 4± S fc £ M IB y - * » P$ A IS fc ffi 

■ft u © w >bmws ■% to * & to&mw t , & <i tttmm t~? zmmmmmic & x ±m 10 
© a 58 © m m * m l fc 0 

[ 0 0 0 6 ] 

^^mxit, m a ft ft m ft © ft k m m. l fc vz m x is «■ y - * * t » ^ ± # s a £ fc * y 
at is a ^ r t, , ft © SB mn * » £ s t ft m © m - it & h s ft , is w y - * © a m 

ofto 20 
[ 0 0 0 7 ] 

$ff£L<&4. M#Btoffii8M©tfi#B15iAffi»«:, JB»»*M ~50Hz. JS tl 0.1- 1 L 
T «k ^ o JS » « *M X tt ffi S *^ o . l A ?i T- fi 7 - ^ S P¥ ¥ IS t in ffi m S i: <o MIS © PS 
PeS i: it ^ T ffi » 8 X ffi 4b * s * < to ffi S S fc 7 - * # P$ ¥ IS *^ il ^ L * ^ * ft ^ <£> 0 
, ffi »^^50HzX tiffin 1 mm^mz- % t SBtf** < & «9 ii ^ S OT?, |g»ft*M~50Hz 
, ffiifM 

5 6 fc iff £ L < It, mi IB "7 - if m ¥ IS fc '« 7? |p] O IS /J» ffi » * to X X M IB iS # 7 - ^ * 

«7 - * S <fc K> A ^ fc ^ v M. , fx g S <fe 5 fc L > a / X 14 , IS U V - if ft ffi A ft ft « F*3 © 
ftSJ;t)±#Lfcm*^FJTS^rai»MLTy-^#^^ISfc»/>ffi»>&to^^J;5fcLT 30 
, 8S#y-^cDaBfc#*t-^ft^^ffiD^i:^-cfc5fc LTtJ;^. 

[ 0 0 0 8 ] 

*3£W%mM-f & rctb<Dm§i<DBMlc~z>% , gffi^tlLtiiffltSo Hi (a) tt* 

^B^^^isa-r^fcfeoamo^ffico-r^T^ hjg c iwr — - <e> a □ *•> s y — ^^ial^oi 

tB A S ff^ SI co ) jpi:LT©Migfi©II8^P7^g'e, 0 1 ( b ) OA-Al 

fc rft -3 fc «E HfS Iff ffi H T A L % HI ( b ) It ( a ) © B - B £ fc rO -d fc m ffiE B§ if ffi H T ^ 
A o H 2 it H 1 ( a ) 07-^ffB?g?36Sxl/^-^#B'y'J>'ir4CieSlSlO*^ 
Sl^inil.i)nSSl<Oll^XfA?:iE01SitAL, 13!i|l (a) OXL/^- 
^#^^U^^4fcffl73f^coiS/>ffi»^to^^;^eii«-y-^Wl^T^> 40 

[ 0 0 0 9 ] 

HI ( a ) fc A A «fe ? fc , SftftO*lOf BCjRj(H8I 1 B, 

ft 8 A ft /c 'H A ft ft ft 6 ^WtlilAtil 2 , H ^ L ft to % S B fc «k 0 to % * ff 5 

to s 3 t % to % ^ 3 ? to ha ? ft fc m x m ? m u y - ^ W3 it , liLa^i 

k a is t? ffi a ft m 2 co n is x m a 31 u ^ - ^ 7 a fc & m * ft fc m , jixnszoii/^- 

^ 7 fc ifi 5 ft fc iS # y - i> Witt , M A ft S 2 A fc IS it fc cc U -s - ^ # p$ ^> U > A 4 fc 
iOTB, A # * ft S o A ft ft If 6 F*3 © ft 8 fc g « L fc « B X iS M y - * Wl * T P$ 
, A»24i:^i:^, xU^-^#P$^U>A4^(4H2^AAtoffiSefcJ;DliAfficolS 
A ffi » *^ to * 6 ft S o 50 
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[00 1 0 ] 

HI (b) fcjSTJ^fc, IAnitt6Kii, mU 7 — 7 W2'M Atitf^T L , M 7 — 

* W2^ 8 * ^ e> m /c fig n , % a n m m 6 a © m 8 * jt # • n n t z * - £ 9 -e 0 15 2 
ft s at # 7 r 7 1 s jjft 7 7 ni^st^nr^So x 7 ^ - 7 # p$ 7 y 7 7 4 # » # 

* i4 Jf # 7 7 7 l(H4 WstVtM fc ft , lAnffi?7U H «■ 7 - 7 W2^ rfi 8 * ^ s m fc « 
AS T- , J SS A ft tffi tt 6 fc 12 if B ft fc 0 Tjk L ft ^ fl& 32 0| §§ (c 4 0 , £P * ff ^ a s -& - 7 9 
tlff77 710^0 15 £-£7^ 8 SfS©iSS£S§ S • ?££P7£o 

[001 1 ] 

02 C^tiH-^B^'J > 7 4 fc$f770cDjSt^jSiA^Jg3££-££AnjSeB<DlKiA 

5/ X r- A 14 , 0 2 cD ifc £E HI SS 0 7- ^ 7 4 -5 fc , An JS 7 V 7 7 * S x 7 ^ — 7 # p$ 7 V 7 10 
? 4 On ~y F 52fc 1? D # it fc {4 fi -b V if — 53, {4 B b 7 "9" — 53 <D 7 7 — F ^ <y 7 ffi B f§ ^ 

* m m ? & -9- - # mm m m m n 54, ~ # mm m m m 54<d y ^ - F^7^fiii^^x 
ts s ft s » An & -9- - * m m m m m si 56, An js 7 u y?7»8ii/^-?#Bj"j 7 t* 4 © 

n >y F52cDJSiAft • JS*M • ME#Jf^ir&^yjftAnJSffllIHft5§£Sl55, « 7? 0 An JS ffl M ft 
5§£gB55cDJS»ft • 3S*M • fSEffi 4 fr«*J4±ffilEin!g'*?- — #K»fl!it(IS56ti: A* £ft, 

« - # e» ffl « s» 56© ss»« • js « • m je * m ^ ? & m m m k m c tc m m m • 
m m • m j± % m £ s * s m in je s -9- - # ^ ;p 7 57, * # tr o tK tarn m v- - # /uv 7 57a ^ 
- ^ 58K je» * ft s » e >^ ^ 759, ^ jg ~> 'j y $ v & & x u ^ - ^ m m %/ v y # 4 t mm 
snn^o *n jb s/ u y^t^sxi/^-^^^i/ij y $ 4 tt^ois^xfisia 
xns 2 tKi L/cH/fxLa^efi(ciafi?nTi^„ x u ^ — # # k 5/ u > ^ 4 s. n 20 

JtlftiH-j' 7 fttDmttV — ^Wl^'MAft?fi«6 F*3<D ffi 8 <DMMl2(C3aSL fed ^ * 
, fufi-tr >-9--53<D7-<'- K^-y ^faifff^tatS i: , « 7? i^i An JS ffl H iSt 58 ^ §1 55 T~ 
•fe<y^^^Lfc}SiAiSC • JS (B • ME*Jt^-rSJt^«^*^^*ft, IK An JS ffl it - X ^ >l 
7* 57(4 , An JS ~> V y?T368xL"^-^#B^iJ > ^ 4 © P «y F 52iC fg ^ fl # ^ 13 fc JS 
mm • JS*M • ■& S o C(Dt^O«AnJS*fff4, jggb&tf 1 ~50Hz, JSJig 0.1 

~ 1 mm©«/MB»^»3; JS 1A ft ^ 1 X (4 JS 4>1 ^ 0.1*jR?ttx U ^ - ^ # P$ ^ U > 

^- 4 © n >y F 52 i: An J® ^> y > ^ 5 1 © M IS fl: <D B. M ^ it ^ T JS 1A ft X JS S ^ 5 < An JS 
S fi 7 - ^ # P$ ^ © ^ Ji S£ L ft * ft ^ 35 0 % JS 1A ft 50HzX tt JS S l mra^ ffi * S 4: 
S fi ^ A * < ft!)il!fS*»67*S„ 
[0012] 30 
0 3 (4 0 1 ( a ) CD 7 — ^ # IS T & 2> X U ^ — £ # ^ V y $ 4 CD n «y F 52iC $K 75 
fnJcDm/>JSiA^An^.rai#7 — ^Wl^rTI^, ±S2^^l^V^*iAf / P^^->cD#*A» 

^st„ 03 (a) i oiit^t xi/^- ^ 7 stfitf y - ^7 w 1 ^ jic e hp _t 
iSffig^C, 'MAftrfiff 6 «©rfi 8 © i2Jc ifigf ^> * T^-m *) TTBJ ft, 
m If. ¥ 46 -b v A 7 7 L tc JS IA ft • JS fs • M J± * , An JS 7 V y?f85il"^-?#B>"J 
> 7 4 cd n -y F 52 ic m Jf \*\ An JS An ^ ^ ft ^> 0 1 Oj^lT^tx $ 7 R & M tt 7 ~ 

±. % & fc m , ^73iBiAnlB^An^^^p.x7^-^ 7S0luy-^i2*U#?t5tiS o 
if M 7 - 7 W2JS ffi & ?S 8 cd ?fi ffi 1 2 S ± # L ffi B , IK 77 fa An JS « ± & , ± # AtS ffi B S 
T'¥Hf]tl>J;?t2tlTi/^„ 40 
[00 1 3 ] 

03 (b) if 0 3 (a) t(4S>S;f3, M U 7 - 7 W2tf ffi A ft « 6 F*3 CD 8 CD ffy M 1 2 <fc 
^±#LfetSTi£^^ilLtxl/^^^#^j/'J > 7 4 cd n -y F 52 It /Jn JS iA * An 
^S^dtCL, fi^y-^cDSBtC^ST^lfi^^JSD-S^^^d^L, ?fi « 6 ft ^ e> W 

03 (c) tt!3 (a) — >#*{R®lR!)igLTHK ±#*^^»4;^tc:L, « # 

7-7cDaffi^^«-r^^^M*il«-7-7^P»J;Dfty>fc7>^, ^ S S «k 5 L fc „ 
03 (d) ^4 03 (c) EH 3 (b) cD/^7 — ^^fift, 03 (a) CD ^ 7 — > * S ft 

0 « D ig L T P¥ , ± » * i± -5 <4 5 fc L , O M # 7 — 7 W2^ ^ A ft ii W 6 ft cD ?fi 8 CD ?ft ® 

1 2 4 t) ± m L ft S tf PJT /£ B# ^ UK £2 L T X 7 ^ - 7 # |5$ 7 U > 7 4 CD D -y F 5 2 fc 3$ /J> JS HA 50 
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* ta x. & <t o fc L fc fe © T 36 S o 

[ilii] 

[00 1 4 ] 

#RSCr420, ^-Jsl—JV 2.0, j±Al%20 o , 8 8(76, fJ!Dtll%30 o RH, >y =f- R @ 175 
.524mm, « ig 24mmO 'N U fj )\> 9\- * * 10M %: , 0 1 fit*iB^OiffiiSt 1 L, 

iKli^iD^feiiiiti, 850 ° csfBlb, *5ire©SH"p?ftiai50 ° CCDrfi^fc 
iiLiAtiLf:„ <d m t m x <d -\ v x >mmm com vtinmBm* mm l 

fc t <_ 3 , 10~25/tmO$f itlf |WI — f±l«ft AtliO'x U A 

^1O«0 1 (b) C^tl#77 VlO&tf SESfE*'* hll*ffiffl LIS LSA^i U^- 
£ Pi$ i/ V y $ 4 CD n >y K 52fc Wl 7a ft in IB * ill K ft T T PS , 1#2 t2.t*SffiT*iA 10 
tlU SAniC'N'J A;^i¥©SCnft^^i^ISL/ci: C 5, 20 — 45 /x m © | J£ 
S h tt £ -3 # T? 36 o fc o *lB<OSSTiAtiL/c^'J * ;P fl» * * <D M V ft n X B & tt > 
ffi. M 7? r£ T? gg A ft L fc fc « fc it ^ , If itSSo^itaf ILfto 

[00 1 5 ] 

*»reo«m©HBiB«8"ett^ a n is « f«3 <d m k m m l fc « is t* m tt v ~ v % t b , 

7 - * * m a ft » « f*3 co ?s » m % <d m fs. m wl m -e , i^y-^A^in^^st^c 

M©£i-{fc^iae>ft> is «■ -7 - * © a a ^ it m t s *s m hi * is *t v - * ^ e> a ft k ft m , 20 
ISO, A^hL^^xti^x^7 hfcS«gLfc«#y-^^^Tra-cD^fr-era*fcT^ 

[00 1 6 ] 

»*L<tt, in & m m cd ffi A ffi Sj a , ®»IS*M ~50Hz, JSfg o.i-iwcLtfej;^ 

o js » & a s 1 x tt jg fg # 0 . 1* m v it v - * # m ¥ 15 1 to m m m t <d m m cd m m t tt ^ 

T^®iaX{4«tl^/h^<in^Sgfcy-^#l^¥©^Mt!eL«:V^^ft*'«2©t), J5 «J » 
^50HzXttfi6 1 mm^rS A § 8Itf A * < ft D M CD ~50Hz, JB 4i 0 

.1—1 mmfc MM L fc a 

$ fc » * L < , iU^-^#BS"J y^oo-y F fc IK 7? ft cd fit ^ fi Si * in A T M tt 

in * is # 9 - ^ ^e, j; d -t % fc 5f if , m s s J; 5 fc l , & tf a x « is tt "7 - ^ *s m. a ft ?a 

«ftcD?fiSJ;D±#Lfcm*^fi(TS^K»MLry-^#^^iafc^/>JBKl^iP^SJ;a 
[0017] 

* ^ m cd a m cd m m m m t? tt , x u ^ - # # p$ ¥ © * ^ u > 9 <o m fc <fc <o m m l fc # , 

, -r > 7 h ^ ^ -y a p t l t cd m m m m m © m fc «t d m m l fc *a ^ ai * a ft fc & a 
niflttt^iAnsc, m a ft s fc is tt c ft fc in m z ft fc mu v - ^ * t m , ± # s 

[ h s cd in m ft §j m ] 40 

[00 1 8 ] 

[ m 1 ] (a) it^^mzmm? % rcib<Dm&<DBM<D^ y h«^-yf ltcdss 
m m m m cd m m a n <y * a -e , 01 c b ) cd a - a jg fc » o fc «e rs »f s a -z? ^ l , hi c 

b ) tt ( a ) CD B - B m fc ?ft o fc g SP M BS Iff ffi H ^ ^ "T o 

[02] 01 (a) 07-i'#B?at?»SXl/'<-^#Bi/iJ y $ 4 lcMJjfa<Dm'bM 

[03] 01 (a) cDx^^-^»p$->y>^4fca^A^lCDm/J^^g«J^i)p^ft^p>is^^ l 7 

[ ^ cd S2 BJ! ] 

[0019] 50 
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